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INTRODUCTION 


On October 10, 1956, the Navy's Sureau of Aeronautics* 
promulgated the "Manazement Control System Manual" for use by 
Aircraft Overhaul and Repair Devnartments located at Major sir 
etations throughout the country. The Manual established a com- 
plete integration of all Manasement Improvement Frograms such as 
Production Control, “ngineerins, Performance Utandards, Material 
Control and Cost vontrol and was later expanded to include 
Industrial Funding and .uality Control. 

The wuality control Program was aetenaea at the Quonset 
Point Naval sir Station, Rhode Island, on December 15, 1959 at 
which time the Inspection Group became the Cuality Vontrol Group. 
This organizational change was only one of many affectins the 
inspection function tnrough the years and lends itself to an 
historical study of inspection and quality control procedures as 
devised oy manazement for a alilitary aircraft repair facility. 

The objective of this paver is to study the inspection 
and quality control prosrams as they have evolved at the .uonset 
Point Overhaul Facility. An attempt will ce mude to explain the 
‘“why" as well as the "when" of certain events in order that a 
better understandins of manaszerial decisions affecting inspection 

*On January 1, 1960, the sureau of seronautics was merged 


with the Bureau of IJrdnance and renamed the Bureau of Naval 
Weapons. 
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2 
and product quality may be provided. 
It is re-emphasized that the Quality Control Program is 
just one sesment of the Management Control System and, in itself, 


indicates the progress Navy vommand has made in the field of 


scientific manazement. 
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CHAPTER I 


THE NaVal AIR STaTION 


Im the @tratepic planning of the pre-korld War II era, 
the Navy bezan to build its fighting machine around the aircraft 
carrier and the seaplane. It developed a plan for the strategic 
location of air stations with fleet loading potential for the 
earriers, sea room for the seaplanes, and repair facilities for 
all types of aircraft. Since military appropriations were small, 
the Navy concentrated its air power at two main bases --~ Norfolk, 
Virginia, which serviced Atlantic Ocean aircraft and another at 
yan Diego, California, which serviced Pacific Ocean aircraft. 

A third important base, where major flight training for prospec- 
tive Naval Aviators was conducted, was established at Pensacola, 
Fiorida. 

Assembly and Repair Departments 

At each of these stations, functioning shops for the 
purpose of overhauling and repairing aircraft were established. 
These were called assembly and nepair Departments and provided 
the main source of aircraft readiness and trainings of Naval 
malntenance personnel. 

The Assembly and xepair Departments played an important 


role in aircraft operations because aircraft had to be overhauled 
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at specified times, scheduled in advance cy the sSureau of sero- 
nautics. Operating squadrons were asle to provide seneral mainte- 
nance and minor repair but could not conduct complete disassembly 
and processing of all components such as engines, propellers, 
fuselage, etc. YTnerefore, just as surface warships returned to 
the shipyard for repair, aircraft returned to the assembly and 
repair Departments for overhaul. 

During the latter part of the 1930's it became apparent 
to Navy officials that as aircraft increased in numbers, more 
facilities would have to be constructed to support them. As a 
result, several surveys of prospective areas were made. 
guonset Point Naval air station 

On June 7, 1938, a Naval Board headed by Rear Admiral 
Hepburn was authorized oy Conzress to study the need for and the 
location of new bases on the hast voast. From this study came 
the selection of uonset Point, .hode Island, as 4 possible base 
site, and in may of 1940 424,204,000 was asked from Congress to 
finance the project. ‘*ith National Defense playing a most im- 
portant role in Congress at this time, funds were imnediately 
provided to finance the project, and construction began at 
Quenset Point in July 1940. Commissioning ceremonies were held 
a year later on July le, 1941.1+ It must be noted that britain 
at this time was fishting the Battle of the North atlantic, and 
& large Naval Air Base was needed in New Ekngland to fit our 
defensive purposes, 

Guonset Point soon grew to ce the largest Naval sir 
Station in the Northeast section of the country, consisting of 


Visitors Guide, Overhaul and cepair Department, 
wuonset Point, rhode Island, October 13, 1950, p. Il. 
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> 
four runways, four landplane hangars and three Seaplane hangars, 
a carrier pier, and Buildings to provide all services for air- 
craft and personnel. Originally, the Commanding Officer of the 
Naval Air Station had nine departments under his command -- 
Administration, Security, Naval air Torpedo Unit, Operations, 
Communications, Dental, Medical, Supply and Fiscal, and Public 
Works. The Aassemcly and xnepair Department and the Inspection and 
Survey Department were added later. 

six weeks after the commissioninz of the Naval air Station, 
the vanguard of Assembly and nepair Department personnel reported 
for duty. w»ome of these people were recruited from non-Navy 
Sources while some were transferred froin the large Assembly and 
Repair Facility at Norfolk. 

In the beginninz, the assembly and sepair Department 
consisted of three staff groups -- Planning, Administration and 
Aeronautical Enzineerinz. The main workins division was the 
Shops Group which was divided into seven units -=- Structures, 
Process, Accessories, assembly, Power FPiant, Plant, and Repair 
and Transfer. The Department was staffed with such officers, 
enlisted personnel, and civilians as were assiwned or approved 
cy the Commanding Officer of the Air Station. No provision was 
made for inspection or quality control during the early formative 
stage of the organization. 

The Mission of the assembly and Nepair Department was to 
support the Integrated Aeronautical Program of the Navy by 


accomplishing the overhaul, repair, modification, salvage, testing 





“Information furnished by Walter F. Munster, Chief 
Inspector, Overhaul and Repair Department, «{uonset Foint, 
Rhod@e Island. 
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6 
of enzines, accessories and other related Naval aeronautical 
equipment. It included the limited manufacture of aircraft parts 
and assemblies. In a’’dition, the Department had a schedule of 
Class 265 material to overhaul. ‘his material included all types 
of aeronautical equipment and accessories held by the Supply and 
Fiseal Department which were not ready for issue and had been 
determined to be economical to repair.” after revork, this 
material was returned to the Supply and Fiscal Department to meet 
replacement demands of the operatinz forces. 

AS the war started and vroxzressed, it became apparent that 
the work beinz turned out oy the assembly and Repair Department 
nad to be quality assured, To perform this function, the 
Commanding Officer of the Air Station, with the consent of hizsher 
authority, established an Inspection and Survey Webneee 
In addition to control of quality of workmanship, this new depart- 
ment was charzed with the responsioility for inspection functions 
wherever needed on the Naval Air Station, 

the all-inclusive mission, composition, and problems 
associated with the Inspection and Survey Department will be 


considered in the next chapter, 


DNVisitors Guide, Overhaul and xepair Department, wjuonset 
meant, Mhede Ialand, October 13, 1950, p. 12. 


+The Bureau of Aeronautics letter Aere-ifA-156-10M, 11907, 
dated January 20, 1945 which promulgated the "Tentative Manual 
for the Inspection and Survey Department on Naval and Marine 
Corps air stations, 
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CHarTiix If 
TH INSPECTION aND SURVEY DEPARTMENT 


The Inspection and Survey Department was organized as a 
separate entity from the assembly and sepair Deoartment. It 
functioned under the general concept that all items produced by 
the Assembly and Repair Departinent would be 100 per cent examined 
visually, dimensionally, and by test in accordance with drawe- 
ings, specifications, process and test criteria. 

Very little guidance or instruction was available for 
setting up the new Department so that from 1942 to 1944 the 
organization and procedures were establisned by the few ex- 
perienced inspection personnel available. slthough from March 
1942 to March 1943 the Depsrtment grew from six people to tuo 
hundred and fifty (military and civilian combined), 95 per cent 
were without previous inspection experience.* 

Personnel Training 

Since Inspection and Survey was plagued from the start 
By a lack of experienced personnel, training presented many 
problems. For example, there was a great deal of diversification 

linformation supplied by Valter F. Munster, Chief 


Inspector, Overhaul and Repair Department, wonset Point, 
Rhode Island. 
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8 
work in the various shops and many journeyman trades were re- 
quired to perform and inspect the workloads. MIherefore, train- 
ing programs had to be established and maintained. 

Basic training was handled Sy the Training 2ranch of the 
Industrial Relations Department with instructors assizned to 
various shops. Candidates for inspector assixsnments were selected 
from the journeyman ranks, when possible, and from personnel who 
had completed their basic shop traininz. ‘YThe Inspection and 
survey Department followed this with at least three months 
on-the-job training after which tise the new inspector was allowed 
to “break in" sy performing; limited inspection in an assisned area. 

Under the "complete overhaul" concept, all aircraft 
components were completely disassembled, visually and dimension-~ 
ally inspected, stripped, replated, refinished, and reassenbled. 
During the entire process the inspector had to oversee the work 
and check test the product. With inexperienced personnel, the 
job consumed more time than was considered normal, but since 
Assembly and Repair personnel were also inexperienced, both 
Departments were in balance on time control. 

The Inspection and Survey Department hag other problems 
besides personnel. It inherited the job of fliszht testing air» 
craft which consisted of moving aircraft to the flight test line, 
preparing the aircraft for flight, and havinz Assembly and xXepair 
personnel work off the discrepancies. ‘Standard flight procedures 
for test were prepared by the inspectors and the officers assigned 
to the flisht test division. 

Another problem concerned the lack of information now 


contained in Maintenance Manuals, Pilot's Handbooks, Parts 
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? 
Catalogues, Structure Repair Manuals, 6tc. since the information 
was not readily available, the inspectors produced their own. 
They kept records on the different configurations of alircraf 
and aircraft components, processing orocedures work completed on 
aircraft, flight test information, and log book information. 
soon the Department became a record-keeping organization and re-~ 
tained complete information of work accomplished on aircraft. 
This was invaluable for historical reasons, 

On January 20, 1945, the Bureau of Aeronautics issued the 
“Tentative Manual for the Inspection and Survey Department on 
Naval and Marine Corps Air Stations.” This menual was promul- 
gated by Bureau of Aeronautics letter Number Aer-MA-156-"CM, A3Be-l1, 
Serial Number 11907, dated January 20, 1945, and was the first 
and only guide issued for Inspection and Survey Devartments. 
Although it was "tentative," it became the standard organization 
for the Inspection and Survey Departments in all Naval air 
stations. 

The Manual stated thut the Inspection and Survey Depart- 
ment should be organized to render complete service to the Air 
Station activities concerned and should closely pattern the 
activity it services. 
the Mission 

The Inspection and Survey Deoartment was charged with: 

Inspection for quality and conformance with 

applicable directives of all aviation material manu- 
factured, modified, overhauled or repaired by the 
Assembly and Repair Department on the Station; ine 
spection of airplanes to oe released from the 
Station for ferrying; inspection of all supplies 


delivered to the Station from outside sources as 
set forth in article 1611 through 1614, U. S. Navy 
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Regulations, except provisions, medical supplies and 
other supplies ordinarily inspected by the depart- 
ment concerned; conducting surveys requested by the 
supply Officer and ordered by the Commanding 
Officer, tozether with rendering proper reports 
thereof; furnishing technical advice end inspection 
service to the Supply Officer relative to handling, 
preservation and condition of aviation material in 
his custody, as required by Article 19-401, Bureau 
of seronautics Manual, and at other tines when 
requested, 


Administration 

The Inspection and Survey Devartment operated with such 
officers, enlisted personnel and civilians assigned and approved 
by the Commanding Officer. Its administration was soverned by 
the Manual and by other directives issued by the Inspection and 
ourvey Officer, the Commanding Officer, the Bureau of Aeronautics 


and other competent authority. 


Duties of the Inspection and Survey Officer 


The duties of the Inspection and Survey Officer were as 
follows; 


a. The Inspection and Survey Department shall 
be administered by the Inspection ard Survey Officer, 
who i8 desizgnated as such by the Commanding Officer, 
in accordance with U. S. Navy Regulations, Bureau 
of Aeronautics Manual, and such other orders and 
instructions as may be issued by competent authority. 


b. He shall be personally responsible for the 
efficiency and effectiveness of the entire Departe 
ment. With prior approval of the Gureau of Aeroe 
nautics he shall, under the direction of the 
Commanding: Officer, direét such improvements in 
organization as he considers necessary and desirable 
from time to time. 


c. He shail formulate and establish policy for 
the Department and shall issue sucna orders and 
directives as are necessary to insure compliance. 
These orders and directives shall be in accordance 
with existinz orders and directives issued by higher 
authority. 


“Tentative Manual for the Inspection and Survey Depart- 
ment on Naval and Marine Corps Air Stations, January 20, 1945, ov. 
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d. He shall furnish inspection personnel with 
adequate and up-to-date technical information concern- 
ing inspection standards and existing approved 
specifications, 

e. He shall render technical advice of an in-« 
spection nature to the Supply Officer, when 
required, 

f. He shall act as a liaison officer for the 
Station with other units or departments on technical 
aviation inspection matters. 

; % He shall maintain active and positive liaison 
with the assembly and Repair Officer in order to 
attain a productive output of the proper quality and 
quantity. 

he He shall insure that all aircraft repaired, 
overhauled, or reconditioned are flight tested in 
Strict accordance with existing regulations. 


1. He shall supervise ghe military activities 
of the military personnel. 


The Inspection and Survey Officer was assisted by an 
Assistant Inspection and Survey Officer, a Supply Officer, a 
Flight Test Officer, an acceptance and Transfer Officer, a Senior 
Givilian Administrative Inspector, a Unit Supervising Inspector, 
and an Overhaul Gontrol Inspector. 

The Senior Civilian administrative Inspector supervised 
all inspectors in the Department and directed the office clerical 
force in the performance of its duties. He prepared all appli-e 
eable orders, aircraft and engine chanzes, bulletins, technical 
orders and notes, specifications, correspondence and other 
applicable information for dissemination to the inspectors and 
units concerned. He reviewed all the log books on aircraft and 
engines reconditioned, overhauled, or repaired when submitted 


from the assembly and hepair Department as complete. Finally he 
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12 
handled all matters certaining to Givil service personnel of the 


Department such as promotions, transfers, resignations, annual 


and sick leave, and preparation of efficiency ratings. * 


Insoector Qualifications 


Inspectors were expected to possess a thoroush knowledge 
of the materials and elements of workmanship for which they were 
to inspect. They had to read blueprints, interpret specifications, 
and realize when conditions had been met. While quality was of 
primary importance, the inspector had to realize also that 
quantity of aircraft completed by the assembly and Repair Depart- 


ment was of equal importance and he had to cooperate in every 


5 


respect to maintain production. 


Methods of Inspection 


The Manual specified certain methods of inspection and 
spelled out the responsibilities of the snssemoly and Repair 
Department to the Inspection process; 


1. The Assembly and Repair Department will 
examine all parts and assemblies prior to their 
being reconditioned, repaired, or overhauled. In- 
spectors will not inspect parts and assemblies 
before they are repaired, but rather, will serve 
in an advisory capacity relative to such repairs. 
Inspections wiil be made only after the shop 
supervisor has indicated that necessary work under 
his cognizance has veen completed. 


2. Inspectors shall inspect parts and assemblies 
which are in process of reconditionins, overhaul, 
repair, or manufacture for the purpose of insuring 
compliance with approved methods and procedures. 


3. If, during the fabrication or assembly of 
parts, the inspector notices any defects, discre- 
pancies, or poor workmanship, he shall call such 
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items to the attention of the shop supervisor so 
that they will be corrected before the parts in 
question reach the inspection stage. 


4, If alterations are made to any part or 
assembly after having been inspected and passed by 
an inspector, another inspection shail be conducted. 


5. An inspection stamp shall be assisned to 
each inspector in the Inspection and Survey 
Devartment. ‘hen a stamp is lost, its number 
shall be withheld from use until it has definitely 
been established that the stamp cannot be recovered. 
The inspection stations shail be notified immedi- 
ately when a stamp nas been lost or when one has 
been restored to the active list. 


6. When inspectors differ in opinion on the 
inspection of a part or assembly, the immediate 
supervisor shall be required to inspect the iten 
and render a decision. In such cases the inspector 
who renders the decision shall stamp the item with 
his own stamp. After an item is inspected and 
stamped the inspection shall be accepted by other 
inspectors, unless it is obviously in error. 


7.e & member of the Inspection and Survey 
Department may act in an advisory capacity to the 
assembly and nepair Department Aircraft nRecondition- 
ing Board when so required. He shall not act as a 
member of thie Board. He shail not pass on questions 
of policy regarding methods and possibilities of 
repair, and disposition of aircraft parts and 
assemblies during reconditionins, overhaul, or 
repair. 

8, Inspection may be performed in certain shops 
by production shop foremen if such method of in- 
spection is satisfactory to the Inspection and 
Survey Officer, The size of the shop and the skill 


required to obtain poerer inspection should be the 
determinins factor. 


Relations with the Supply Department 


The Inspection and Survey Department provided inspection 
service to the Naval air otation Supply Department. In return 


for such service the Supply Department provided office space 
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14 
and office equipment; furnished invoices, specifications, drawings, 
handling services, an? other necessary services required for these 
inspections; and furnished the inspectors with sufficient copies 
of all Supply Department directives relative to storaze and care 


of aviation materials, | 


Khdations with the assemoly and Repair Department 


Responsibilities of Inspection to Assembly and Repair were 
as follows: 


1. The Assembly and Repair Department will exa- 
mine all parts prior to processing, and will de- 
termine the procedures to be used in suce process- 
ing. The Assenbly and Repair Department will be 
responsidle for the complete magnaflux operation. 
The Inspection and Survey Department will be re- 
eponsible for the inspection of all parts during 
and after processing. 


2. The Assembly and Repair Department wiil 
prepare reports to ste affixed to the loz books 
showin, parts replaced, work accomplished, chanzes 
and bulletins ineorporated. Tne Inspection and 
Survey Department will review the report of work 
accomplished on aircraft and engines after overhaul, 
modification, reconditioning, and repairs. iIf all 
entries are in order, the report will be signed or 
stamped by the Inspection and Survey Department. 


3. The Inspection anc Survey Department will 
perform inspection in @ progressive manner by in- 
specting each operation as it is completed, noting 
all discrepancies on a discrepancy sheet attaches 
to the aircraft or engine. The Assembly and 
repair Department will correct discrepancies noted 
by inspectors before the next sroup of operations 
is begun. 


4, The Assembly and Repair Department will 
provide sufficient areas in convenient locations 
in the shops for watever inspectors are necessary 
to service the Assembly and Repair Department. 
The Assembly and Repair Department will equip these 
areas with the tables, chairs, and files which are 
required for use by inspection personnel. 
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5. the assembly and Repair Department will pro- 
vide the Inspection and Survey Department with 
sufflcient copies of all orders, process specifica~ 
tions, drawings, sketches, and other technical 


information and Pee eg een issued by the Assembly 
and wepair Department. 


General Oreanization of the Devoartment 

The Inspection and Survey Department was organized accord~ 
ing to the standard organization chart prepared by the Bureau of 
Aeronautics. Tne operating groups in the Denoartment were classi-e 
fied as "Units," while sub-sections of each "Unit" were named 
"Inspection Stations." It was decreed cy the Manual that the 
organization would conform primarily with the approved station 
Assemoly and tepalr Depurtiment organization. 

The general functions and operations of the Inspection 
Stations in tne Inspection and Survey Department indicate the 
scope of the overhaul overation and for this reason are outlined 
heres: 

yection Ol Disassembly 


02 Cleaning 
O4 Fuselaze Repair 


05 Larze Surface Repair 
06 Small Surface Repair 
O07 Fabric 

08 Dope 

O9 Hull and Float Repair 
LO Tank Overhaul 


Hay Cable and Tie kod 
12 wlectric Shop 
tgp Propellers 


14 Paint 
15 Rubber Products Overhaul 
LS Hydraulic Subassembly and Installations 


ag Plight Control Installation 
18 ruel System Installation 

19 Fixed Equipment Installation 
20 Ordnance Installation 

au Enzine Installation 


Cibide, De 6s 
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Section 22 Final assembly 
23 Ground and Flight Test-aircraft-Engine 


244 Instrument Installation 
25 Glass and Cabin Enclosures 
26 Cowlin,s Subassembly 

27 Landing Gear Overhaul 

28 Cowling Subassembly 

29 surface Subassembly 


20 small Farts oubassembly 
a1 Finished Parts Storage 


3 knzine Parts Reconditioning 
3% Lngine Piston and King 

34 Enzine Cylinders 

BS ingine Crankcase 

36 Enzine Nose and Power 

et ungine Blower and xear 

38 Engine final Check 

29 freservation-Engine-sircrarft 
40 Auxiliary Power Units 

41 dinor Overhaul-Engine-Alircraft 
42 Instruments 

45 Oxygen and Light Gases 

4 4h Carson-Dioxide and Heavy Gases 
45 Turbo-Superchargers 

46 Carburetors 

47 cumps and Valves 

48 Starters 

AQ Masnetos 

50 Hpark Plugs 

Si Ignition Harness 

53 Parachutes 

54 Machine Guns 

55 Turrets 

56 Boubsights and 5.B.aA.E. 

wi Gun vcights 

58 Came ras 


59 Optieal Equipment 

60 Bomb Racks 

61 Miscellaneous Ordnance Haulpment 

62 Radio Overhaul 

63 nadar Overhaul 

64 Radio and Radar Installation and Test 


67 Tool Manufacturing 

68 Latnes and Millers 

69 prill Presses and Grinders 
70 ocrew iachines 

yen leavy Bgquipment 

T2 Bench Assemoly 

TS Plastic Manufacture 

TA Layout and Pattern Shop 
2 Machine Operations 


76 Steel Manufacture and Welding 
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Section 177 Aluminum Alloy Manufacturing 
78 Enzine Cowl Repairs 
79 Pairing Repairs 
80 Tube Manufacture 


81 Platins and anodizing 
82 Heat Treating 


86 Joiner Shop 

92 Salvage Disassembly 

94 Parts Identification 

94 AN Standard Parts Reclamation 
95 scrap Sesresation 


97 Flight Clothing 
99 Shop Stores 
150 Incoming Materials (Supply) 
151 Materials in Storage (Supply) 
152 Materials for Delivery (Supply) 
153 Acceptance Line (\\here Applicable) 
154 Transfer Line (here applicable) 9 
While the "Tentative Manuai for the Inspection and survey 
Department" proved an organizationsl boon to the Inspection 
Department, it also pointed the way to an eventual integration of 
the Inspection Department and the sassemely and Repair Department. 
Since Inspection was actually performing a service to the Assembly 
and nepair Department, it was indicated that the two departments 
would merge at the first available opportunity. 
The Merger 
In 1948, as a result of post-war studies on standardiza- 
tion and modernization, the assembly and repair Department was 
renamed the Overhaul and repair Department and the Inepection 
Department cecane the Inspection Group within the new Overhaul 
and Repair organization, 1° 
From the Inspection point of view, there was one distinct 


advantaze in the new organization -- its complement would remain 


fairly constant. Since the Overhaul and Revair Department 





IIbid., pea and p.b. 





1OVisitors Guide, Overhaul and Nepair Department, Guonset 
Point, rhode Island, October 13, 1950, vo. l. 
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18 
received a separate operating allotment, distinct from Naval Air 
station funds, it possessed 4 more stable work force. The Air 
wtation, on the other hand, could not budget for severe winter 
weather where heating bills and snow removal sometimes ran over 
budgeted estimates, In tkese cases, the complement of the 
Inspection Department and other Naval air Station departments were 
sharply reduced to make up for a papid depletion in working funds. 

On the administration side of the merger, Inspection lost 
prestige. Being downzraded from 4 department with equal status 
to the Overhaul and Repair Departinent, it now found itself a 
Group within the Overhaul and Revair Department. \here the 
Inspection Officer previously reported directly to the Executive 
Officer and Commandiny, Officer of the station, ne now reported 
directly to the Overhaul and Repair Officer. 

The 1948 reorganization of the Overhaul and wepair 
Department was the first of any real consequence and marked an 
important milestone in military industrial manazement. It indl- 
cated that the military was payins considerable attention to the 
"seientific manazement” processes being implemented cy private 
business at the time, 

In the years that followed, standard organizations and 
control systems were developed for @verhaul and Repair Department 
manazement implementation. These were collected and developed 
into the "Manavement Control System Manual" issued in 1956. Since 
Inspection and quality Control have now been included in this 
Manual, a discussion of the Manuil and its contents is considered 


necessary and proper. 
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CHAPTER III 
THR MaNAGEMENT CONTROL SYoTisM 


ror the past ten years (the period from 1946 
to 1956), the Navy has underszone a technolozical 
revolution of a masnitude and a rate never before 
witnessed in the history of naval arms. Not only 
have atomic weapons been introduced, but also 
high-performance jet aircraft, complicated elec- 
tronics, guided missiles, bailistic missiles, and 
nuclear propulsion... 


Throushout this period, the U. S&S. Navy struggled 
with a packed Pandora's box of its own internal 
problems -- falling prestige of career service, 
agins ships, drooping enlistment rates, eroding 
career benefits, blossominz overseas commitments, 
soarinsz costs of naval supplies and equipment. 

Each of these events had a profound impect on 
the Navy, its missions, and expanding capabilities. 
Bach also had an effect upon the development of 
a naval atomic philosophy. 

This technical revolution carried over into the industrial 
plants of the Navy. “Higher aircraft speeds made demands across 
the board -- better instruments, new safety devices, longer 
runways ashore, better metals, better training, more skillful 
maintenance.... All of the material chanses cost money." Thus 
economy through control becane a byword within all sections of 
the Navy and on the maintenance side plans were unfolded for 
controllins costs throuzh program yanasement. 


lUnited States Naval Institute, annapolis, Maryland, 
1957, Pre L235, 124. 


Ee 


7 - => 
'= =-_> ’ = 
sta a +< ioe 
‘ei. oe —_— —_— — ait te 
_ 7 1 ‘ ' perme fel 
—_— ,«—- 1 oe jie’ sl a 
ie pe -. 2 _ = 4 ee 
_ T i" . o' age 
~vt een — - * — al 
i in @ pot 
7 —— 46 e eum * > —<—_ i— ry 
F Tr ’ Aa | = 
a s] ‘ _—_ = 's —_ 7° 
m Slieise a . - ‘ 's 
'. ‘ 4 ‘ ‘ee 
' 
oe _-. 
; : : yy ' ;{? 
; wir _— ' 
‘ ; soe ‘ ’ 
ea? jae : se YT eZ =? 0 he ee 
*“s°% ——E i - — a —- ' 
1? > lie fay ii to £ ———— 
“~e aie - - et <—di -_ eo 
) o@ |) « * 
_—_s — ~- — 


ae fey Le 








ore’ asast haat 
. leaf ober 2 
<< 





20 
A_ Stardard Organization 
In 1951, the Bureau of seronautics sponsored the installa- 
tion and operation of all Management Improvement Programs, and 
implementins processes were carried out under a gradual installa- 
tion plan calculated to accomplish complete integration of all 
programs under a single system.< rirst came a standard organiza- 
tion for all Overhaul and Repair Departments. 
The degree of economy and efficiency attained in 
any government agency or private industrial concern 
may be traced directly to the alignment of its 
organizational structure and the pattern of responsi- 
bilities fixed for all of its sezments. without 
&@ proper organizational alignment -- a clear cut 
division of labor at each sanazement level with a 
corresponding pattern of a sinszle ‘hat' of responsi- 
bility with authority to act for each organizational 
Sezment at each management level -- any attempt to 
install and operate any one or all of the principle 
business techniques as a system is futile. 
The Bureau Standard Organization for all Overhaul and 
Repair Departments was promulgated by BUAER Instruction 5451.12 
dated September 1, 1954, as revised. The structure was mandatory 
at Group and Division levels in title and functions specified 
While necessary deviations at the Branch level were authorized 
with prior Bureau approval. Insofar as the system is concerned, 
the organization was motivated as follows: 
a. seronautical Engineerinz Group: Releases 


specifications on how to overhaul, repair or 
modify work to be processed. 


b. Production Enzineerinz Group: Upon receipt 
of these work specifications, this group determines 


eManagzenent Control System danual, suder Instruction 
5200.11, October 11, 1956, p. 16. 
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where work to be processed will be perforned, in- 
volvin, the workmanship of the foliowing divisions: 

(1) Operations Analysis Division: Identi- 
fies work to be processed in terms of assemblies, 
families of related assemolies and their components, 
the work routing sequence, elapsed work days to 
process, and the type of manpower, material, and 
facilities to be utilized. 

(2) Methods and Standards Pivision: Utili- 
zing the identification pattern established by the 
Operations Analysis Division, establishes manpower 
standards for each assembly identified. 


Gc, Production Planninz Group: Upon receipt 
of the identification pattern prescribed by the 


Operations Analysis Division, the s:orkload Division 
of this sroup determines when work to be processed 
is to be performed by release of Master Schedules 
on a program and shop basis; renders service to the 
Shops Group by 'executinz’ a schedule in terms of 
routiniz work required and to be repaired accomplished 
by Production Controlmen of the Dispatch Division; 
and finally, schedules and requisitions material 
availability, the responsibility of the Material 
Planners and HKstimators of the Material Division 
working in concert with Production Controlmen of 
the Dispatch Division. 


d. Shops Group: Performs overhaul, repair or 
modification of work in accordance witn Aeronautical 
Engineering Group specification work. 


e. Inspection Group: Inspects finisned work 
in accordance with the Aeronautical Engineering 
Grouno work specifications. 


f. Aircraft Transfer Group: Receives aircraft 
to be overhauled, and schedules delivery of air- 
eraft overhauled. 


& Administration vervices Group: xenders 
service to whole organization in terms of manpower 
cellings, military and industrial relations matters, 
and internal and external correspondence processing. 


h, Mana-ement Controls Group: Designs and 
installs the Manazement Control system and 
renders services to the whole organization after 
its operation by providing at resular intervals 
internal Ferformance Summary reports to all points 
of supervision, external reports on total departinent 
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effort and prosress, financial status and re- 
quirement records and reports equated to work- 
loads set by higher authority and timekeeping 
and technical services and he es en to facili- 
tate the operation of the systen. 


fhe System 

The Management Control System established a complete 
integration of all Management Improvement Programs -- Production 
Control, Enzineered Performance Standards, ilaterial control, 
Cost Control, ‘ueality Control, and Industrial Funding. The 
system was "founded on the adoption of the followinz principles 
and concepts of business administration in the conduct of 
Overhaul and xepair Department operations: 


a. 'The Principle of Identifying First Things 
First,' which sets the above order for install- 
ing each Management Improvement Prosran; 


b. ‘The Principle of Identifyinz the Depth 
of Control,’ which requires the alignment and 
use of HAM documents, standard rates, and cost 
data for Manarement Control purposes on a group 
or 'chunk' basis of application; 


c. 'The Principle of Identifying Susiness 
Technique Relationships,’ requiring the integra- 
tion of data generated from all Manasement 
improvement Prosrams which include the commonly 
identified busivess techniaue titles of ‘Production 
Control,’ ‘work Simplification,’ 211 measurement 
techniques (‘Direct Time Study,' ‘Methods Time 
Measurement,’ ‘Standard Data,' ‘Multi-iian,' 

'Vork Sampling,’ and ‘Multiple Correlation'), 
"Material Control,' and 'Cost Control; ' 


d. ‘The Frinciple of Identifying Group 
Performance,' which requires a focus on an immediate 
Supervisor and the preparation and use of 
standard rates and applicabie time expenditures 
on 4 group accomplishment basis rather than an 
individual employee basis; 


4Tbid., De 2. 


5Ibid. 9 De ii. 
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e. ‘The concept of Coordinated Schedulins,' 
wuich requires the use of five sebeduling ractors 
to insure production shop loadinys to the extent 
of available facilities; 


f. ‘The Joncept of Minimum Process ‘Time,' 
which requires the induction, Gisassenhbly, 
processing, and assembly of work in an uninter- 
rugied chain of events; and 


g. ‘The Concept of Examination and Evaluation,' 
which requires the performunce of examination and 
evaluation during the various stazes of overhaul, 
repalr and manufacturinzs work. 


The System's Oojectives 


The objectives of the Management Control System were: 


The first objective of the System is to con- 
trol production material availability by integrat- 
ing the requisitioning and usaze recording 
procedures of an Overnaul and Repair Depertment 
with the ordering and delivery proceduree of tne 
local Supply Department, and thence with the pro- 
curement and distribution procedures of the Aviation 
oupply Office. These procedures were designed in 
a manner to pinpoint the responsisility for material 
shortages=--the zreatest waste of ail production 
resources. ithe second objective of tnis System 
is to control the amount of time a suoervisor 
devotes to supervising his workers by furnishing 
him with a periodic Performance summary report 
reflectin; his group's Production and Efficiency 
Indices; thus relieving him of an administrative 
burden calculated to averuge 2 hours per day 
without the System. 4 third objective of the 
Oystem is to control manpower utilization by the 
use of standard rates which spotlight excess man- 
power existing in one area, for immediate transfer 
to another area experiencin:s manpower deficits. 


Finally, this System is designed to control 
the recording, reporting and use of manazement 
data. <Any management decision to increase, decrease, 
or project a static condition in terns of workload, 
people, and money is endangered by the use of 
fragmentary or 'tailored' statistical data. ‘The 
System affords a supervisor and the executive at 
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any level and position in the organization with 
the means to make the risnt decision rapidly ané 
with the assurance of maintaining the proper 
balance among workload, people, material, and 
money, in the order propounded. as a practical 
matter, any manayement official must first 
consider a volume of workload, then formulate 
manpower requirements cy tne use of relutive 
Standards applied against that volume of work- 
load, and finally translate formulated require- 
ments for manpower and material into eouivalent 
dollars. No other sequence of consideration and 
determination will withstand a thorouysh manavement 
audit. ? 


Management Service 


Management Service was invested in the Management Controls 
Group which had the full responsivcllity for the design and in~ 
Stallation of the Management Control System: 


The Group's operation begins with 'Manazement 
Method' whereunder ‘Organization and Directives' 
releases a directive to pinpoint the responsibility 
of all organizational segments. Second, 'Systems' 
desizns procedures tailored to the pattern of 
responsibilities created in the first instance. 
Third, 'Forms, neports and Records' create the 
forms, records and reports which depict the pro- 
cedures design. Fourth, the ‘Finance Division' 
Operation takes over -=- the 'sccountinys Sranch' 
classifies and records manpower tine and dollar 
expenditures on the forms, records, and reports 
created in the third instance, Fifth, past expendi- 
tures documented by 'Accountinz' provides 'Budget' 
with the historical base to forecast future 
monetary requirements equated to projected work-= 
load volumes. Finally, the dual operations of 
"Performance Review’ are introduced: first, 
determination of shop and office production and 
efficiency indices by ‘Evaluation,’ and finally, 
investigation of poor accomplishuent trends by 
‘Investigation. ' 
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Juality Control and the 





Manasement Controi System 

On December 15, 1959, the Inspection Group of the Overhaul 
and Repair Department became the .uality Control Group under 
the Management Control System. ihe impact of this chanse is 


described in the next chapter. 
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CHAG@TER IV 
THE qgUALITY CONTROL PROGRAM 


Shortly after the promulgation of the Management Control 
yystem, a different work processing procedure for aircraft and 
their components was installed in the Overhaul and Repair 
Department. lhis was called the Interim tework Program and was 
designed to reduce Overhaul and Repair In-process time of aire} 
craft and their components to a specific number of days depending 
upon the type aircraft and tne item being procseseh, 

The basic requirements for Interim nework of aircraft 
consisted of a structural airframe examination, incorporation of 
Q@ircraft service changes, correction of squadron reported dis- 
crepancies, and correction of other discrepancies found during 
the processing which would affect safety of flisht conditions. 
The process was predicated on the fact that regular maintenance 
and minor repair were within the capability of the squadron 
maintenance department. (APL:ENDIX A presents excerpts from the 


Interim Rework Instruction.) 


Bureau of Aeronautics Maintenance representative, 
Eastern District, Instruction 5442.1 issued June 9, 1958. 
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It was conceived that at the completion of Interim Rework, 
an aircraft, with its power plant and accessories, would be 
reasonably able to perform satisfactorily for a complete service 
tour with a minimum requirement of replacement purts and that the 
safety and integrity of the aircraft would in no way be compromised. 

These drastic chanzes in vrocessins work presented problems 
in controlling quality, particularly from the inspection point 
of view. The Interim Rework Instruction stated that "The quality 
Of the inspection will be as logic dictates but will attain the 
proper standards in order for the aircraft to operate satisfactorily 
for the period prior to the next rework or overhaul." This decreed 
that inspection determine proper standards <= a responsibility 
rightfully belonging to engineering. 

As time passed, this processing concept was enlarzed to 
include engines, propellors, instruments, accessories, and elec~ 
tronic gear, ali of which greatly compounded the problem of mailing 
taining a high quality standard within the departjent. Realizing 
that inspection alone was not the answer to controlling quality 
under the Interim Rework process, the Bureau of Aeronautics, 
working with the different Overhaul und Repair Depart-rents, brought 
out the Quality Control Program. 

The Guality Control Concept 

Quality Control was considered a management tool in the 
game sense as Production Control, Cost Control and Material Control 
were management tools. From the viewpoint of the Bureau of 


Aeronautics: 
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The basic concept of Quality Control for Overhaul 
and Hepair Departments is primarily the estab- 
lishment of 4 program, the functions of which will 
reasonably insure the coordination of material, 
men and machines in such a manner as to detect 
difficulties, prevent recurrences, and provide 

an effective measure of assurance to product re- 
liability. kssentially the degree to which the 
activity products are refined by work processes 
directly reflects the efficiency and value exer- 
cised on the control of wuality. It must be 
borne in mind that “excess quality" or "unnecessary 
refinement" can be costly in time and material 
and greatly effect the objectives of juality 
Control, as well as insufficient processing can 
adversely effect the desired standard. In order 
to place Quality Control in the proper perspec- 
tive, it must be realized that purely statistical 
control measures are not adaptable to the varia-e 
tions in Overhaul and xepair Department workloads 
because of the individuality of components con- 
sidered under the "depth of overhaul concept." 
Therefore, it must be remembered and emphasized 
that a practical approach to controlling quality 
must be made. The most practical method has been 
found to be by investigation of circumstances 
surrounding discrepant workmanship and/or material 
failures. The collection of pertinent informa- 
tion, compilation of factual data records will 
provide a means of improving practices, assure 
necessary specific instructions and aid in 
promptness of communications. (Guality Control 

is a staff function, the proper performance of 
which requires the authority and assumption of 
responsibility for action. «wuality Control 
necessitates cutting across organizational lines 
at division level and celow throughout the 
Department, in order to determine facts, develop 
case histories, compile data, and make possible 
comprehensive reporting with which Management 

may take corrective action.« 


The Quality Control Manual 





The Quality Control Manual, issued by the Bureau of 


Aeronautics on auzust 13, 1959, provided the philosophy, organiza- 





equality Control Manuai for Overhaul and Repair Departments 
at Naval and Marine Corps air Stations, BUAER Instruction 5214.1, 
Busust 15, 1959, pe 2. 
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31 
tional considerations, outline of the basic system, and management 
leconsiderations surrounding the design of a wuality Control 
Program. the contents allowed the activities necessary leeway 
inpreparing local detailed implementing directives. The over-all 
objective of the manual wus to "provide the stimulus by presenting 
the general framework of a Quality Control -ystem to challenge 
all Overhaul and Repair Department personnel to show by their 
actions that quality consciousness prevails througnout the entire 
Overhaul and Repair Department." 

It indicated manazement's view that quality of products 
prog@uced had to be controlled and that instances of poor quality, 
for whatever reason, should first be corrected and reasons for 
the poor quality analyzed to eliminate the cause. The analysis 
would automatically indicate the responsivility for the discrepancy. 

The Manual established a general pattern for gathering, 
analyzing, and reporting information concerning the quality of 
products. Each activity, because of local peculiar characteristics, 
was authorized to apply these procedures to conform with local 
conditions, but it was desirable for all to adhere to the basic 
concepts and principles contained in the Manual so that there 
would be uniformity in the techniques applied. The closer the 
Manual was followed, the cetter would be the comparison of data 
and exchanse of information concerning the quality of products 
petween the activities. 

Objective of the Program 
The objective of the .uvality Control Program was to pin- 


point problem areas and provide sufficient factual information to 














: ~ tee pee ee 6 ed ee pele 
. yal ‘i*« es a "Te tk hu Oo 
—_ 
fon ens © 5 elie Lid a. As a aye 
7 ' ,’ ary da a 7, 2 VU per oo Ape 
1" We at oe : te + = _— eat Te 
i tas 7 1 oy = t= _ * ees v7 
ine Qe oe t- - ——— * — oa 
eae Natit ce Oh an en Oe ee 
, a a ‘J = 


— "De i» Teli jou / —_—*»> —— - Se Ol bal iY 





1h bee —* ae Aw | Wwe a a! 
0 —_— . 12 Hoe” aa 
icwel e  —, Ces SY UE ’ Pepa Vosewy 
or 7 i— se eeeee +) tee tee @f eae) ome Cae 
so (hers = see _—— © Sh, thes ae age 
me ysl - 7 ii« tet ) ae Gee 
ieer ——- mee — tt. «ee ee seer eerer — 4 
7 iL] Seal -_, -40— « —_ iaw ee 
s- - . ide we) omer hes ae 6) Gee 5 Oe / 
— ‘ 4S Aaa o—«ad — 
2  - _ var hh at’ ‘ > LO” a, TS © - 
a oe dell (a wien I ye 
»*e : »* ' »* es ~ — 
_-~e@sise= a 
ey ons ee 
<a mee een eee ee 0 11g thet) cm ere eee 


~“— og ee Ved b § el gee wank Vt VV ew Ab teen -¢ me CD ed hI } bs 


BUAER 5214.1 
13 Aug 1959 





BUREAU OF AERCNAUTICS 





UOFS TAT 
uotyoaedsuy ATddng 


O61 








UOTS TATE 
uotyoadsul Te yay 


OLN 


oS inte 


UOTSTATY 
uoTyoedsut yueTY 


GOL ALO 
NOILYNIGUHOOD ALITVNO 


a0" 











ogy - 





UOTS TAT 
uoTyoaedsuy ATquaessy 


0st 








UOTS FATE 
uotzyoadsuy soOTUOTAY 


OTT 


Iamog 


dNOUD TOULNOD ALITVNO 


oon 


uOTSTATC 
uotyoedsul ssa00dg 


Oct 












UOFS TAT 
uoTPOSdSUT Yay 
punoiyn pue Iteday 


O27 









wy a 4 
4 


which anazement could make decisions and reply. The implementa- 
tion of the program was designed to; 

1. Improve quality and reliability of material. 

2. Reduce costs. 

3. Minimize production problems and prevent similar 
occurrences. 

4, Improve inspection and processing methods. 

5. Stimulate guality and cost consciousness, 

6. Assure product reliability by increasing knowledze and 
improving, work processes to meet production schedules with 
dependable units. 

Scope 

Conventional statistical quality control methods were only 
applicable to an Overhaul and Repair Department in certain special 
Cases. As a result this program was developed on a few basic 
principles such as improvement of product reliacility, reduction 
of costs, the improvement of supervisory skills, and the renewal 
of employees pride of accomplishment. + 
Organizetional and Functional Reiationships 

The quality Control Program orovided factual information 
on quality of workmanship and product to management. Since the 
Quality Control function was that of a staff, the responsibility 


for producing quality products remained witn the Shops Group, 
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Paralieling the fundamental reeponsibility of the Shops 
Group in this regard, the .uality Sontrol Group ascertained that 
workmanship of production personnel met applicatle Specifications, 
that causes of poor workmanship were determined, and that such 
information was reported to appropriate levels of manasement. 

& close coordination of production and inspection pro- 
cedures was necessary to assure the veetins of sctedules with an 
acceptable product. Shops Group and Inspection Group personnel 
shared the responsibility for hish productivity on one hand and 
Pegi quality on the other. 


Progressive inspection and correction of discre- 
pancies should be performed simultaneously, in 
order to avoid reprocessing while at the same 
time progressive production improvements should 
sé instituted to avoid repetitions of discre- 
pancies. Since the quality Control Group is a 
service organization for the Shops Group, it 
shouid conduct inspections in a manner which does 
not jeopardize production schedules, 


In harmony with this concept, the quality Control 
function becomes an essential element of the 
production-inspection procedures. At the point 
where the inspection function is accomplished, 

it is the responsibility of the wuality Control 
Group to complete the cycle in the communication 
of information concerning quality, cost, discrepant 
material, and work which fails to meet specifica- 
tions. Without such information, manasement 
cannot hope to evaluate and control quality, 
reliability, and cost bf their output. 


Quality Control had to blend with the interests of the 
total organization. Management had to realize that "quality was 
everybody's business" and responsibilities: for it existed in 


every section of the organization. Furthermore, the Quality Contro 
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55 
Program encompassed prevention as well as correction of discre- 
pancies. Responsibilities of the different Groups tovard the 
Quality Gontrol Program were stated as 


a, ADMINISTRATIVE SERVICHS GROUP. Has re- 
sponsibility for ETT employee train-e 
ing. Takes corrective action on problens 

of quality revealed by the Quality Control 
Program and attributed to this group's 
functional area of department responsibility. 


Db. MANAGISMHENT CONTROLS GROUP. Has regponsi- 
bility for coordinatins the desizn elements 
for the Munagement Controls wystem including 
the Quality Control Program. Reviews and 
approves installation of these systems. 
Provides statistical ard cost data as ree 
guired. Takes corrective action on problems 
of quality revealed by the Quality Control 
Program and attributed to this group's 
functional area of department Presronsicility. 


c. ABRONAUTICAL ENGINEERING GROUP. Releases 
specifications concerning work to be pro- 
cessed. Provides enginsering services to 
correct quality discrepancies including 

those revealed by the Quality Control Program. 


ad. GUALITY CONTHOL. Determines insnection 
requirements. Inspects work and materials 
in accordance with apnlicable directives 
and specifications. vUonducts tne operating 
phases of the Quality Control Proszran to 
determine cuases of substandard quality, to 
initiate and follow-up on corrective action 
where other groups are involved, and to ime 
prove the {uality Control procedures. takes 
corrective action on problems of quality 
revealed by the “Suality © Gontrol Program and 
attributed to this sroup's functional area 
of department responsibility. 


@, PRODUCTION PLANNING GROUP, Plans, pre-e 
pares, and releases sc:edules of work to be 
performed; performs the E&: function; deter- 
mines material availability and requisitions 
materials reauired. Following the reporting 
of discrepancies, this sroup reschedules items 
requiring reprocessing and takes corrective 
action to eliminate problems of quality 
attributed to the Production Planning Group's 
operations. 


SEE EE 
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PF. PRODUCTION ENGINEERING GROUP. Determines 
where work to be processed will be performed 
by ldentifying components of work, estabe- 
lishing routing sequences, process time, 
skills, required materials and facilities, 
and by setting labor standards. Provides 
revised production operation seavences and 
plant layout ae necessary to eliminate 
quality discrepancies revealed by the wuslity 
Control Program, 


Ze ALRCRAPT Trarorkn GROUP. Consolidates 
correct log sook information for conpleted 

end products. Provides aircraft uvkeep 
services, Takes corrective action on problens 
of quality revealed by the Quality Control 
Program and attributed to this croup's 
functional area of department responsibility. 


h, SHOPS GahOUP. Performs specified shop work 
in accordance with all applicable work 
specifications. Takes corrective action to 
eliminate causes of surcstandard processes 
such as faulty workmanship or unwarranted 
disposal revealed by the quality control pro- 
cesses. Provides basic labor cost data on 
the cost of correcting discrepancies. 


of the suality Control Group 


the Manual preseribed the followins functions for the 


Quality Control Group: 





l. The Quality Control Group is assigned 
responsibility for the implementation and 
operation of the quality Control Progran,. 
within the scope of this responsibility is 

the maintenance and overation of the devartmental 
controd point for ail quality @@ntrol in- 
formation, the coordi ation and collection 

of necessary data, the assimilation, analysis, 
interpretation and reporting of these data 
and the preparation of quality control 
directives, These resvonsibilities are 
vested in the Quality Coordination Office. 
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je tne Ssaipmmént of this CQualite Control 
function calls for the Quality Control Group 
to stimulate the following lines of thought 
and action in all personnel concerned; 
a. Concentrate on analysis and correction 
of problems. 

ce “@COuUS auditors of the practice of 
quality rather tnan restrict functions 
to inspection of the finished product. 

c. Provide on-the-spot analysis of 
Gefecis, find the cause and recommend 
appropriate corrective action. 

d. #eed-back facts about defects for 
correction ty coznizant groups. 

@. Develop cost-consciousness und submit 
recommendations on ways and means to 
maintain or increase quality at 
reduced cost, 

fF. Weacgniwze production, planning and 
engineering problems, and wherever 
pe@slole, assist in finding a satis- 
faetory solution. 


Se Thie comeept of fubl Quality Control «ives 
the imdiv@duel inspettor and the guality 
Gontrol Group a positive role in assisting 
ther mewbers of tne Overhaul and Repair 
Department toward attaining goals in auality 
improvement, the se2uction of productten 
costs and maintenance of production schedules. 
It s@pelis out not only the responsibility of 
the individual inspector for detecting and 
r@éporting discrepancies in material cut also 
the authority and responsibility for reporting 
other problems cominz to his attention which 
may lower the quality or increase the cost of 
cna products. 


4, To be effective agents of quality control, 
inspectors muet be consistent in reporting 
discrepancies and must not reduce the intensity 
of their inspection or chanse their reporting 
practices uniess sco authorized or instructed 

oy higher authority. ¢ 

the Guality Control System? 


The wuality Control system was "“desizned to encompass the 


principle of total Quality Control." Through use of this system, 
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3&8 
management based its decisions on facts pertaining to the complete 
picture and not on fragmentary data. 

The processing shop personnel, including the inspectors, 
furnished initial inforaation on the condition of items returned 
for re-processinsz. action taken to prevent recurrent of similar 
deficiencies was included in the report. Responsicility for 
monitoring conditions causins items to be returned for re-processing 
remained with the processing area, unless it wus determined that 
another specified shop or service sroup was responsible. 

The Ghops Group and Guality Control Group were considered 
the primary source of internal quality information. The data 
collected furnished manaxement with 

Ll. Ineprocess discrepancies whicn are defined 
as material considered noneacceptable is: 
inspection personnel during the routine in- 
spection of naterials veins processed, which 
does not meet current applicable technicai 
directives or contains faulty and/or income 
plete workmanship. 

2, Ne=-processed items are those previously 
accepted as satisfactory, which during supse- 
quent use or test in another shop are found 
to contain defective parts or workmanship and 
are physically returned to the responsiodle 
feeder shop for correction. 

3. Material classified as “Beyond Economical 
Repair", or “Beyond Repair” which is veing 
scrupped because of controlizbie crzuses such 
as faulty workmanship, materials damazed by 


abuse, unrezlistic standards, etc. Defined 
as Material Review Board actions.? 


in=-Process Discrepancies 
The primary responsisility for monitoring conditions 


which caused discrepancies was assiszned to the major Division 








Ibid. . e. o. 


r 
’ — ’ hat ; a0 ae com bl ee a 










- .) a) oe eee 
. : ; ‘i 7" : > .a 1 adi i, 





a 4°< ———— — A = > 40 —_= 


a) 
—_— = Py An mmme =) imere < « - ~ |) 
Bl aa Sai Geek? oe bee —_— = ae oat 


SEE ST TS TT a TTT aay,” guueesneeneeeneneeenenenmens 


9 gael” 


39 
Groups within the Overhaul and Repair Department by the type of 
discrepancy found. 

1. The Production Plannin “roup monitored discrepancies 
caused by Control Centers, Transportation, Examination and Evalua- 
tion and Manufacturing Planning Branches. 

2. The shops Group determined when the recuired work was 
not accomplished to the extent necessary to assure operational 
reliability of the product. It also determined when the work was 
sub-standard. 

3. The Aeronautical Enzineering Group monitored discre- 
pancies caused by erroneous technical instructions and drawings. 

4, The wuality Control jroup monitored conditions which 


permitted defective material to pass inspection points, 1° 


pource Data for In-Process Discrepancies 

Inspection personnel orisinated appropriate discrepancy 
documents whenever a discrepancy was found. The shop inspector 
and shop supervisor monitored the reliability of all discrepancy 
documents and time chanses Inspection personnel also originated 
a separate document for each category of discrepancy in order to 
account for responsibility when multiple discrepancies occurred. 

Shops sroup personnel recorded the direct labor used in 
correctins the discrepancy document. ‘the completed document and 
material affected were resubmitted to inspection for final passage, 
The completed document contained all information necessary for 
identification of the defective part, the cause of the discre- 
pancy, the area or areas of responsibility and any other informa- 


tion required to describe the reported defect. 





ECTbia.y pe. 9, 10. 
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All In-process discrepancy documents were forwarded to 
the Quality Control Division. ‘to denote the seriousness of the 
Giscrepancy the inspector classified each discrepancy as either 
critical, major or minor as defined py MIL-STD-105, 24 
Ke-Processedad Items 

The Shops Group and/or Quality Control Group personnel of 
the initiatinz shop were responsible for assisting the Production 
Planning Group in preparing "Re-processed Item" documents. ‘here 
applicable, the Production Planninz Group personnel entered the 
essential information on the re-processed item document when an 
initiating shop found it necessary to send items to a@ responsible 
shop for testing, repair, or overhaul. 

The processinis shop of the chops Group examined and 
determined the extent of reprocessing required, and coordinated 
with the initiatin, shop when it was required or desirable to 
exchange technical information. the processing shop conducted 
test or repair necessary to assure the reliability of the iten, 
recorded the direct labor used, and entered an accurate, concise 
statement concerning the condition found and action to ve taken 
to prevent recurrence. The shop indicated whether the defect 
was its responsibility or was caused by an external shop. Upon 
competion of the necessary work, the item was returned to the 


control center for routing. 





llipid., pp. 10, li. 
l2Tbid., p. ll. 
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The Quality control croup of the Processing Shop reviewed 
comments on the Re-processed item document for clarity, complete~ 
ness and accuracy and indicated concurrence or non-concurrence 
with the statement made. In the event of non-concurrence, an 
explanatory statement was entered on the Reeprocessed item document, 

To reduce errors in source information and assure maximum 
accuracy of statistical data, the shop supervisor and the shop 
inspector were charged jointly with the responsibility for the 
accuracy of time and technical decisions for all Re-processed 
items. 

Material Review Boards? 

The Overhaul and Repair Déepartinent had control over the 
costs of parts or materials damaged by abuse, extravagant use of 
replacement parts, faulty workmanship or the unwarranted disposal 
of repairable items. “Lower operating tudgets dictate that all 
possible savings must be realized and the losses in this area must 
be isolated and minimized." Therefore the Jiaterial Review Board 
members were cautioned to exercise due consideration in the 
surveillance over "scrap can" bits and pieces as well as the 
larzer and more expensive accountable items. 

Controllable scrap consisted of "articles manufactured 
by the Overhaul and Kepair Department that do not conform to 
current specifications; parts damazed through accident or care- 
lessness; and/or the unwarranted disposal of parts which are 
economically repairable," 

Non-controllable scrap consisted of "articles or parts 
which have become unserviceable due to normal wear and tear; 


machine set up scrap and experimental material.” 





15tbid., vp. 12. 
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A Senior Material Review Board was activated and composed 
of representatives of cognizant Groups. This Board formulated 
policies under which subordinate boards operated and renéered 
decisions on tne disposition of material when a unanimous decision 
could not be reached by subordinate Boards. 


subordinate Material feview Boards will 
service the shops in each branch of the 

shops Group. Each Board shall be composed 

of 53 members, one from each of the following 
groups: Quality Control Group(400) chairman; 
Shops Group(1000) member; Production Planning 
Group(500) member. The Shops Group member 
snall be the cognizant branch supervisor. 
Other members shall be drawn from the 
corresponding level in their respective group 
segments. 


a. Personnel from shops involved, 
engineers or other appropriate personnel 
will be called upon as necessary in order 
to aesure that Material Review Board Decisions 
are consistent with operating procedures and 
teconical directives. 


b. Decisions of the subordinate Material 
Review Board must be unanimous on the dis-e 
position of the material. a brief report 
shall be prepared by the chairman and fore 
warded to the Senior Material teview Board 
wnen the decision is not unanimous. The 
senior Board shall then make disposition of 
the material, sign the appropriate documents 
and forward the information to the Guality 
Control Division. 


Compilation and analysis of Source Datat> 


The concepts: 


ae The individual Shops Group supervisor 
Should be recognized as a key man in the 
Guality Control system. The improvement of 
quality begins with his leadership and 
direction. it is for this reason that the 
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Quality Control oystem must not recognize 
routine discrepancy source data as valid 
information if it does not contain the 
Signature of a shop supervisor. 


b. Processing Shop (feeder shop) super- 
visors and inspectors are responsible for 
furnishing initial information on the 
condition of items returned for re-process- 
ing and the action necessary to prevent 
recurrence of similar deficiencles. 

Quality Control will accept processing 

shop stétements and assizn responsibllities 
concernin, re-processed items on the strength 
of this information. 


c. ‘hen the processing areas indicate that 
some other area or service group is at 
fault concerning the reprocessing of an 
item, Quality Control will assign the re- 
apieseerte’ Gay for further aetion to the 
specified area or sroup. 


The comcilation: 


a. Im-process, Re-process and wiaterial Review 
Board action source data will be reviewed 

by Quality Control for completeness and 
accuracy. Data containing apparent in- 
accuracies will be returned to responsible 
personnel for re-evaluation. 


b. The Quality Control Group workinz, in coe 
operation with the Management Controls Group 
manhour clerks should prepare appropriate 
work sheets by shop that will document a 
progressive postiny of man hours and the 
discrepancy classification tnat were used 
for the correction of In-process and Ree 
process defects. The total direct manhours 
used in the reportins shops should also be 
posted, along with the manhours. ‘this 
latter postinz is already an inherent aspect 
of the Overhaul and Repair Department Manage- 
ment Control System. 


c. At the close of a seiected reporting period 
all manhour totals should be converted to 
Dollar Cests by multiplying manhours by the 
Overhaul and Repair average pay rates. Dis- 
crepancy costs are divided by total direct 
labor costs and the resulting ratio is sub- 
tracted from one andmltiplied by BOR The 
resulting percentage value, termed a Quality 


_ 


~a™mee=—y~>: «2 ea he oe LO 





ay 


;.°9 @5 - —_—*=—<. te + 
- i mz ie mm 45 Tr mle 
i Cetin, @ em ¢ ty — on ie 
—,, s. — i = ~~" a 
' = ' eo, _— —-«<e 
_ ¢ - : am em! ati? «& i A at 
a ee) oe nls deo 
>< = ‘X—+ a a 2 ® _ 
| irsooee = (+= & Gabe bt 
= © — has Te ' ‘ ’ ee 
a bes - + me 4 2m ——- 
ilies TV ~4 - - ; se 7 _—= 4 6 bo aes 


eh et el ae Ap 


-—* = (ote "és ale ~~ -— - 





- 3 ‘ane « oh Sh » 
- | ——e 6 te ; es ite 
a me i om he I seit - | 


; ' —— 1104) oe 


ari Sy 


=i = Lowers ~. — -* \oee Wea .6 
onl 


r’ TE , « cee ios ——_—_,1 —- Fe 





- =a iat — “it £09 oe ‘ re * » 
-_" ” .titt => = see 
‘4 eee CC ie wh es TT ©! oe be 


6 toe Le b= s "us . me Fo od 


oo « = ir aC’ (=== — -= 3 of 
oe | qt e t« =i? iif+ =)lh 
OUD Pete, ae eel ~ Tm hin la 

= af 's i= » «a —_<« 

— a — a) ) ol ‘tf 
: ; “Jj Se tie Ph 9 0 -* 
- as oC MO . 4 te 
— — ee) a* i le ele Nae ‘ vie 4 
i. ’ ‘3 | 7h * » 5 ' == 
_* (edb ' oar 7) i (™ ~ 
i .™ , ‘' © see wt ‘== sot bow 
- xy eT > : i ~kee ae (A wy hem 

weet Len ie & 





=} 2s - im 8c ti i> =) 
ov — = al Pe Oe . ar i 

oe th 00a ot, ee 
= -- . ~~ eas i “ie, pa et 


eae TC de oe Wee Pehe ais OF 
tie ok LI ents eee Bee 











—_— — 





ES 


—T «eer - Wieiieoka: aa oy, oneemne” 


(ita © Sees | out meme ie 7) 





_ 


> 





o 





dd 


Control Factor, will be a measurement of 
qualitative efficiency within the Overhaul 
and Repair Department. 
Discrepancy Labor Cost 
le -----------------~--- X 100% = QOF (Quality 
Total direct labor cost Control 
Factor) 
Quality Control Internal Reports 


ar RN cyt nr ei -SesRAA-che—Sae 


The data contained in In-process, Re-process and Material 
Review Board elements of the program was combined into one report 
and published periodically. 


The report defines the "Dollar Cost Concept" 
into a ratio of discrepancy labor cost to 
the cost of direct labor. This percentage 
value, termed a Quality Control Factor 
(Q.C. Factor) is used in all segments of 
the Overhaul and Repair and will apply 
equally well whether considering the dis- 
crepancy rate (cost) per man, shop, branch 
or division, It provides an accurate index 
for determining the degree of peaserment 
action which should be taken.+ 


Local Desizn Consideration 

The Quality Control Program was promulzated at the Overhaul 
and Repair Devartment Guonset Point on December 15, 1959 and 
followed the general pattern prescribed by the .uality control 
Manual. The following significant aspects of the manual were 
included in the program: 


1. The name of the Ins peetion Group was formally changed 
to the quality vontrol Group. 


2. A Quality Coordination Office was established as a 
staff office to the Quality Control Group. 


%3. The operation of the system to document discrepancies 
and their underlying causes was vested primarily in the inspector 
who initiated tne source data upon which the system was founded. 


4, Re-processing of work because of &@ discrepancy was 
performed in accordance with existing production control 
procedures, 
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= 
5. Identification, collection, and tabulation of manhours 
jand costs associated with the re-processing of work because of 
@ discrepancy was verforimed in accordance with existins manhour 
and cost collectins procedures. 


6. Preparation and analysis of quality control reports 
was performed by the quality Coordination Office. 


~. Manazement action to correct the causes of discrepan-= 
cles is vested in the line organization directly responsible 
for the discrepancy. 

8. Overall monitoring of the system desizn and the 


necessary integration considerations with other management programs 
is vested in the Management Control Group. 


Collateral Keporting 

In addition to the basic system and the periodic reporting 
of In-process, Re-process, and Material Keview Board information 
the Quality Control Program consisted of the situation type re- 
ports which were developed on a non-routine basis. These reports 


are found in Appendix B. 
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SUMMARY 


A Quality Control Program provides a 
Systematic and efficient method of gather-~ 
ing and maintaining information on the 
quality characteristics of products, the 
Source and nature of defects, and their 
immediate impact upon the current opera- 
tions. It permits decisions to be based 
on facts rather than intuition or memory. 
It will provide comparison data which will 
be useful long after the details of given 
periods are fcrgotten. Since Manasement 
1s responsible for corrective action, the 
success of the Quality Control Program 
depends upon the manner in which they 
utilize the information given them. Any 
successful apnlication requires the con- 
certed effort of management. Teamwork 
must be cultivated and achieved before any 
Substantial benefits can be obtained. 


The Tentative Manual for the Inspection and Survey 
Department of 1945 indicated that "while quality is of primary 
importance to the inspector, he must realize also that the 
quantity of aircraft completed...is of equal importance and he 
must cooperate in every respect to maintain production." 

When the Inspection Devartment became a part of the 


Overhaul and Repair Department in 1948, little was done to 


itbid., p. 3. 
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establish communications alonsz the line of a quality reporting 
system. Inspection's mission was merely to determine "the quali- 
tative results of production operations and, if sub-standard, 
recommend to appropriate levels of management that corrective 
action to be taken," 

The inspector wus at all times “in the middle" on the 
question of quality. On the one side was the worker who expected 
him to pass the work, quality or no quality. On the other side 
was the "Fleet" represented by the pilot who expected him to pass 
nothing but the very best workmanship. and on a third side was 
manazement witn the desire for the greatest production record, 
the finest reputation for quality of product, the lowest cost per 
unit produced, and above all a "happy ship." 

It frequently happened that the only time that concern was 
shown in the quality areu was when the rejection rate reached 
unusual proportions -- when aircraft stopped flying or enzines 
failed to roll off the assembly line on schedule. 

Through the inspection methods devised, Overnaul and 
Repair Department's Management maintained a measure of control 
over quality, but with the zreat technical advances in overhaul 
procedures of the last decade it 

found tnat the product quality would 
frequently drift to an extreme before it 

was called to the attention of manasee 

ment. Adverse quality trends were not 
detected until they had reached critical 
proportions, tThe.e was a need for keeping 

a Linger on the pulse of production at 

the working level in order that variations 
in product guality would be detected at 

the earliest possible moment and appropriate 


action be taken to correct abnormal condie- 
tions at their source. For many years 
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inspectors have charted and tabulated 

various kinds of discrepancy information. 

Very few of these efforts, however, were 
related to overall quality and cost 
considerations, ihe need for quality cone 

trol on a departmental scope was recognized 

by the Sureau of seronautics, and prototype 
programs were sponsored at several activities.@= 


Quality Control concerned the manasement principle that 


management's authority is not completely 
exercised until it has checked compliance 
with its orders through the use of controls, 
Control is the process of assuring that per- 
formance corresponds with plans. Standards 
are the measurements used for control. ‘V\hen 
orders are accompanied by instructions, 
performance is being guided by the standards 
contained in, or suggested by, the instruce- 
tions. these stated or implied standards 
can be used to measure or control performe 
ance. Control provides the means for 
determining whetaer or not, and to what 
extent, all the subdivisions of the orzani- 
zation are oerforming the functions assizned 
to them, and in the manner provided. It is 
a form of management inspection which 
measures perrormance against estadblisned 
standards. iffective control is practically 
unworkable under any system of divided 
responsibility. Centralized management 
control of properly grouped and delegated 
functions is the directing principle, while 
integrated responsibility is the tool by 
which control is effected. itandards are 
necessary for control, and controls are 
necessary for balanced and coordinated 
management. | 


the Purpose of Control 


Control was established as an aid to management in making 
correct decision ina shorter tine than it has in the past. 


Time is' of the essence for action based 
| on Controls. Since control has a dise 
S tinctly scientific approach, it is a 


Say; p. i. 
of ; 

Henry G. Hodges, Manacement-—Principles, Practices 
Problems, (Cambridge, Massachusetts: The Riverside Press, 1956) 
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keener manazement tool than the methods 
which it replaces, Control is preceded 
by a collection of the facts bearing ona 
specific problem; these facts are passed 
on to manazement with recommendations 
based on their analysis and synthesis, 


vontrols are the guiding factors of pusie 
ness; they are the warning signals for 
manazement; they ars one of the important 
bases for scientific manayement. Because 
they are all of tnese, they are un essential 
sucstitute for rule-ofe-thumd decisions. 
Properly planned and used, controls are 

tne indicators or acceptable standards 

for production, finance, sales and numerous 
other activities. Over a period of tine 
they wark out the path by which the present 
Situation was reactied in any activity suce 
jected to their restraints. They supply 
experienced human judgement with an 
Opportunity for charting the path ahead 

by indicating the were and méthods for 
following that path.* 


The Manazement Control Uenter 

The introduction of the Management vontrol system into 
Overhaul and Repair Department organization integrated the use of 
ali business techniques for controliing movement, manpower pere- 
formance and cost of work. This was a centralized control 
center developed to bring all control activities into a single 
unit and "improve the balance and coordination between ataff and 
line functions, theresy minimizinz unhealthy rivalries and 
duplication of effort and, at the sane time, affecting operating 
economies,” 

Manazement Control had been devised 

to find out the facts and recommend action 


to manazement., Its activities are those 
of an advisory staff, with no line powers 








4Ihid., pe 159 











> lie ave anal 


. rm ee - 77 = ©00¢°46—--—as 
ie oer et | ie ee eke 4f Tenet 
— 7) ‘ft & —e «“ a. Come, | a | 
(—-s je<« i ’ i CDG sw yu 
“be te ~ *¢§ = jee 4s Lea Dae ep 
; val =. ‘i = — ~~ ipo 
a= {ale == i = = 4 2 ae » wm) whe 
iia « ‘ 1h) i. ’ Lmarep 
O40 woe Cee Gee bree 8 
a” : ' 7 ° oi e a 
~~ >i 6 =) =e 6 of — —_ it 
<2 So _« 6 
ee = 
gees "eer \_—_— ams, + — ae i 
- eo ‘es 4 ~~~ a ‘ >= = thee «Fs 
; 1s es | - 7 .* > “OTT « we 4 
'ywril- —sei"~4r4e *«¢* sa 7 
> bold i » = — 78S we a «4 ee -_ 
-" —s . o .. ; - : i= 
e o ¢* ' - sec inva , 
shee - antes ; , i) =, ~, ,—_ 
“elem 7h imi « a: 


a) se ieee” *+—a © =p 666 * Lele | 
eaevi*t mes pe lrgee eo. {= «7 
- ut ti , tt c= vo eed bee -_- r 





EE " = _—= = 1 “ —— 


5O 
of action. It aids manauzement by analyzing 
its findings and susgesting remedies where 
faults are discovered. It aids communica- 
tions -=- when executive members of the line 
so order -- by issuing directives in 
mana sement's name. Ylannin:, forecasting, 
methods-ensgineeringz, and internal audits 
may ail be considered phases of the central 
control section's duties. 


Manazement Service 

The rendering of integrated "Management Service" by one 
segment of an organization to all of its segments has, over the 
years, been called Wanacement Engineering, Manaysement vontrol, 
Industrial Management, Management Staff, Cost Control, etc. The 
nev’ Overnaul and Repair Department organization featured the 
identification of this single sexment at the '"Manazement Controls 
Group.” 

The Management Controls Group was assizned the full 
responsibility for the desizn and installation of the Manazement 
Control System. The exercise of this responsibility was not con- 
fined to the limits of the Management Controls Group, but also 
included certain technical aspects of manazement control pertinent 
to the desisn and installation of the System. in general, these 
technical aspects were identified as those which make the inte- 
gration of all Mana;jsement Improvement Programs possible and which 
linked the various points of responsiosility for these programs. 
Specifically, such technical aspects were: 

1. The design or the format of all forms, 


records, and reports for identifying 
and recording detailed and group data. 


SToid., p. 170. 
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Dal: 


The scheduling of the System's installa- 
tion by program and area. 


MN 


5. tne establishment of code series for 
_ identifying programs and work unit 
processing. 


4. The conduct of traininz sessions or 
seminars on the System s operation, 


Or 


The preparation of all sraphic or narrae 
tive publications pertaininz to the 
design, installation and operation of 
the System. 


The Mission of the Management Controls Group: 


Prepares organizational charts, policy and 
functional statements, and all departmental 
instructions (May Directives System) on 
responsibilities and procedures for the entire 
department and reviews and certifies the 
proper alignment and adequacy of all 
departmental supervisory position descrip- 
tions. Prepares plans and pre-survey and 
post-survey instructions, includinz reports 
thereon specified by internal authorities 

or conducted by external authorities. Cone 
ducts training sessions and seminars on all 
phases of management controls. Prepares 

all illustrative or narrative publications 
pertaining to conferences, the O&n Department 
Manazenent Control System or any special 
project concerned with departmental manage- 
ment controls. Designs and installs the 

O&X Department Management Controls System, 
which integrates all Management Improvement 
Programs through the application of improved 
business administration techniques. Designs 
forms, records, reports and code series used 
for identifying, routing and reporting 
management facts and data and the procedures 
relatiny tnereto. Insures effective utiliza~ 
tion of office equipment which is used to 
create, process or store departmental records. 
Analyzes personnel ceiling requirements and 
recommds to the Assistant Overhaul and Repair 


Management Control System Manual, Busaer Instruction 
5200.11, October 10, 1956. 
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Officer the allocation thereof to organi- 
zational units. VPrepares the departmental 
master budget, develops all supporting 
financial accounting and budgeting procedures 
for the entire department (including the 
administration of rezulations and the pre- 
paration and maintenance of monetary reports 
and records pertaining thereto), reviews 

and certifies the availability and propriety 

of allotment or project requests or ex- 
penditures, and renders timekeeping and 

related clerical services to all production 
shops. Evaluates performance accomplishment 

of all segments of the organization, prepares 
internal performance summary reports for all 
points of departmental supervision and external 
reports on departmental performance and 
progress, investigates sub-marzinal performance 
trends and charts verformance accomplishment 
for all segments of the organization, 


Management Views Quality Control 


The Bureau of Aeronautics considered management's role 
in the Quality Control field of paramount importance. The Quality 
Control Manual stated that 


Manasement should be vitally concerned with 
the weekly, monthly or quarterly reports on 
in-process discrepancies, re-processed dis= 
crepancies and action of the Material Review 
Boards, «4 careful analysis by management 
should be made of the reports submitted and 
management should watch: 


a. The rejection rate and cost of discre- 
pancies within each shop or area, 


&. The nature of the defects beinz found. 


c. The sroup held responsible for the 
corrective action. 


ad. The reason or apparent cause for any 
appreciable chanwve in the percentase of 
material being rejected. 





Toverhaul and Repair Department, Quonset Point, Instruc- 
tion Note 5451, February 5, 1957. 
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e. Other facts corcerning the quality 
of products and production costs of which 
manazement should be advised. 


££. The extent and value of material being 
Scrapped due to faulty handlin:, sub-standard 
workmanship or other causes, 


From the viewpoint of management it is 
essential tnat honest and objective acceptance 
of responsibility be stimulated and achieved 
throughout the orszanization cefore the basic 
cause of discrepancies can be revealed and 
corrected. 


Vhen considering the auality level of pro- 
ducts, top management must place emphasis 

on the “long haul" as well as the "here and 
now", ‘the importance of dealing with 
Individual quality problems must not minimize 
the importance of recognizing that the control 
of quality is basically a long range progran, 
and that it involves the work of the entire 
organization rather than an individual part 
or an individual worker. The primary objec-~ 
tive of a quality control program is to find 
and correct conditions causing defects rather 
than tolerate the cgrrection of defects after 
they have occurred. 


Line Officer Resvonsibility 

Line officers had the sole responsibility for taking 
corrective uction when reports of the Management Control Group 
indicatec unsatisfactory findings. However, here, too, the Line 
learned to look for advice from the Management Control Group which 
Was almost as close to the staff and operatins personnel as their 
own managers. an important point about corrective action under 
management control was that the section might often correct 
troublesome conditions by making direct suggestions to organiza 


tion segments. 


Scuality Control -ianual for Overhaul and Hepair Departe-e 
ments at Naval and Marine Corps Air Stations, Buser Instruction 
Sel4s:l, pop. LS. 
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A prominent service of the Management Control Group was 
givinz aid and advice to all depurtments and tneir subordinate 
units, sithough this phase of control was not so directly visible 
to management as were faults brought out in the survey reports, 
any improvement in the smooth operation of the Overhaul and Hepair 
Department was likely to be observed by the Overhaul and Repair 
Officer, 

Quality Control Principles 

Armand V. Feigenbaum in his cook yguality Control-Principles| 
Practice and Administration has developed thirty lmportant prin- 
ciples of quality Control. These principles have been included 


in Appendix C. 
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The foregoing history of Inspection and wuality Control 
in the Overhaul and Nepair Department at wuonset Point presented 
a study of scientific manavement in evolution in a Navy commercial- 
industrial plant. the new Quality Control Program was devised 
to fit the needa of modern manazeuent through the Manasement 
Control System with the bureau of Aeronautics emphasizing local 
management's need for deepening interest in the subject, 

The Quality Control Manual stressed that manazement "shoulé 
be vitally concerned with the weekly, monthly or quarterly reports" 
and that "from the viewpoint of management 1t is essential that 
honest and objective acceptance of responsibility te stimulated 
and achieved throushout the crganization." 

Reporting procedure was the basic difference between the 
former Inspection organization und the newer quality Control 
Program. ‘The new program estaviished a quality Coordination 
Officer to "keep the score" and pass the results alons to the 
Menagement Controls Jsroup for further anplification and routing 
to management as well as other coznizant Groups. Under the old 


system much leeway was given manasement in designating the 
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56 
inspection reporting procedure. Under the new system the report- 
ing system had been designated from outside the Overhaul and 
Repair activity and the reports were available for external as 
well as internal consumption. 

fhe Introduction of the Management Control System indi- 
cated a shift to a controller function in Overhaul and Repair 
Departments. It may servs as an impetus to wider acceptance of 
the Controller function into Navy activities. The Manacement 
Control Officer may well be called the Overhaul and Repair 
Department's Controller. 

This study has not concerned itself with inspector morale 
which has deteriorated to a critical degree since 1954 when the 
inspectors were taken out from under the Classification Act in 
Givil Service and put under the \age Board Schedule. Specifically 
this meant removing then from the catevory of salaried employees 
ance changing them to the status of per diem employees. <A return 
of inspectors to salaried emvloyee ranks would strengthen the 


eompetence of inspection workmanship within the Quality Control 


Group. 
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APPENDIX A 
EXCERPTS PROM AN INTHIM REWORK INSTRuUGTIONL 


Interim Rework...is a speciai reviork performed at inter- 
mediate periods within the service tour of: (a) aircraft overating 
on the "ealendar month" service tour concept; and (b) aircraft 
under the "“cperatins month" service tour concept when such 
aircraft are currently operating on or pianned ts operate ona 
lengthened service tour in order to meet operating requirements. 
The work to bte performed will include: (1) examination of aircraft 
to the depth necessary to reveal discrepancies that must be 
| corrected to permit satisfactory operation for the period specified 
by the major operating command; (2) incorporation of changes and 
compliance with bulietins (determination of those to be installed 
Will recognize availability of materials); anc, (3) correction 
of discrepancies resulting from the examination and those specified 
by the operating unit. 

In the broad perspective aircraft in the Interim Rework 
Program will normally receive such rework twice during the first 
service tour of thirty-eight months and once during the second 
tour. For planning purposes this program is based, generally, on 
a twelve calendar month basis for the first tour and a fifteen 


is5ureau of Aeronuutics Maintenance Representative, 
Eastern District, Instruction 5442.1 dated 9 June 1958. 
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or eighteen month basis during the second tour, Whe operating 
interval of the aircraft is very flexible and the aircraft do 
not necessarily have to be turned in specifically at twelve 
months. Controlling custody of the aircraft remains with the 
major operating command. 

The polides soverning interim rework are not intended to 
limit the amount of work to a fixed number of manhours or amount 
of money, but rather to allow flexibility of work to be performed 
to remain with the custodian and the Bureau of Aeronautics 
Maintenance Representative to accomplish the work required. an 
excessive “out of service time" will void the concept of interim 
rework and impose unacceptable limitations on tne overating 
activity. 


‘work to be accomplished by the Overhaul and Repair 





Department 


(1) Preserve engines on aircraft. 
(2) Drain and purge aircraft fuel systen. 


(3) Correct specific discrepancies outlined on the 
work request submitted by the operating 
activity. 


(4) Incorporate all requested aircraft service 
chanzes for which material is available. 


(5) AccompLish an inspection of the airframe, 
control surfaces and flight controls, to 
the depth necessary, which shall insure 
continued safe overation of the aircraft for 
an @dditional twelve months provided it 
receives the normal squadron maintenance 
durins this period. 


(6) Correct discrepancies uncovered during 
precessing (as agreed upon with the liaison 
offiger). 
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(7) Assist in correetion of flizht test dise 
crepancies,. iven thoush this work is not 
included in the thirty days "in process 
time" limitation, it shall be accomplished 
expeditiously to insure early return of 
the @ireraft to the operating activity. 


(8) Refuel (fuel and oil) and depreserve ensines 
on aircraft at the compietion of Interin 
Rework, 


(9) Ground check aircraft after conpletion of 
Interim Reworx. 


ingpection Criteria 


(1) The quality of the inspection will be as 
logic dictates but will attain the proper 
standards in order for the aircraft to 
operate satisfactorily for the period prior 
to the next rework or overhaul. 





APPENDIX B 
COLLATERAL RaPoRTING+ 


Part a. General 

In.addition to the basic system and the periodic reporting 
of In-process, Ke-process and Material neview Board information 
the Quality Control Program consists of the situation type reports 
which are developed on a now-routing basis. vfollowing is a Listing 
of these situation type reports, each of which is described in 
a subsequent part of this chapter, 


a. Product wuality audits. 


be. Qualit 





Check on Measurine Devices. 


c. ifaterial Reliability Reports. 


special Irvestigations and vProjects. 





* 


e. Customer Discrepancy Reports. 


Part B. Component Quality audits 





a. wuality sudits should be conducted on major components 
to evaluate the guality level of craftmanshio and the effective- 
ness of inspection procedures exercised when the component was 
processed. 

b. Quality Audit components should be selected at random 
at a point following final acceptance inspection and prior to 
use in the next operational sequence. Regular intervals for the 

louelity Sontrol “Manual for Overhaul and Repair Depart- 


ments at Naval and Marine Corps Air Stations, BudAer Instruction 
FeiA.d&, pre 20, Bly, 22, 23. 
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conduct of a wuality Audit of random components should be 
scheduled. When selectins an item for audit, care should be 
exercised to Insure that the adit is coordinated with other 
interested personnel so that interruptions of production flow is 
kept to a minimun,. 

c. The depth of disassembly and audit will depend on the 
type of component bein examined and the extent of evaluation 
deemed necessary to reach positive conclusions on the quality of 
the component being audited. 

d. the Quality Control Group selects the item to be 
examined and conducts the Quality Audits. The wuality Control 
Analyst determines disassembly and audit procedures; classifies 
all defects found; and coordinates the results of the audit with 
Shops Group and Inspection supervisors immediately concerned. 

e. The Quality Control analyst prepares a report in rough 
draft which includes a description of the defects found; the 
classification of each defect; and the corrective action taken to 
preclude recurrence of similar discrepancies. Anpropriate re- 
commendations are aiso included in this report. 

f. The Quality Control Uroup completes the Quality sudit 
Reports for distribution to cognizant personnel, 

g. The Shops uroup provides personnel, tools and space 
necessary to perform the work required. 

h. Defects are classified as follows: 
Class I defect. A serious defect which 
could cause the item to fail or malfunction 
pefore the next periodic overhaul or 
regularly scheduled maintenance period; and 


which can be found only by disassembly or 
partial disassembly of the item. 
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62 
Class II defect. a serious defect which 
could cause tne item to fail before the 
ext overhaul or regularly scheduled main- 
tenance period, cut is readily detectable 
without disassembly. 
Class III defect. A minor defect which 
would not cause failure or malfunction prior 
to the next overhaul or periodic maintenance | 


period, but is an indication of carelessness 
or lack of skill used in processins the item, 


Part C,. Measurins Devicese-Wuality Check 

It is the responsibility of the Quality Control Group 
to conduct quality checks of all test equipment, measuring devices 
and tools. 

Part D. Material Reliability Reports 

Overhaul and Repair Departments are participants in the 
Material Reliability Program (M&P). In addition to contributing 
information to the program they receive data concerning the 
reliability of the products they process, 

To take the fullest advantage of the routine information 
provided by the Naval air Technical Service racility (NaTsSF), 
Overhaul and Repair Departuents must recognize that tne Reliability 
Program is cased primarily on the collection of mass data, and 
that many of the reports processed do not contain information of 
immediate or siznificant importance. Each report must be handled 
in accordance with its apparent value and its relationship to 
other known facts. 

le Overhaul and Repair Departments receive information 
from the NATSF in the form of punched cards, microfilms and the 

contents of the Reliability Digest. 
2. The data on puncned cards must se converted to visual 


information before it can be used. This is accomplished by 
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63 
processing the cards through standard BAM machines to obtain a 
tabulated listin:. The “tab run" provides information on the 
service life of each item and is used in conjunction with the 
microfilm reports from NsTSr’ to establish the extent of problem 
areas already under investisation uy others ss indicated on the 
microfilm reports. This analysis provides the point of deoarture 
for additional investisation of items on ™ tabulated listing, 
de ALL microfilms must be revieved to determine if they 
provide information which demands further investigation. 
4, Data process by the Quality Control Group will provide 
the following information: 
a. Indications that Overhaul and Repair pro- 
cessed material is not performing to the 
standards recuired while in the custody of 


fleet activities, 


6. Undesirable conditions which can be correc- 
ted before they reach epidemic proportions. 


5. the receipot of data indicatins either of tne two above 
eonditions will afford a basis for a review by coznizant Groups 
of practices and policies for conformance with applicable current 
directives. 
Part L. special Investigations and Projects 

Overhaul and vepair Departments are frequently confronted 
with complex problems concerning the quality of products which 
require accumulation of information from several sources and which 
must be approached with an unbiased point of view. come of these 
problems may be resolved by a sinszle investigation while others 


may reauire lengthy monitoring action involving several investi- 


gations and a large number of observations. 
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Speclal investigations and projects will normally be 
initiated by manazement to obtain additional information not 
covered or furnished in periodic .uality Control reports, and may 
range from finding the cause of & premature failure of a single 
item to the faulty handlinzg of material throughout the Overhaul 
| and Repair Department. 

when the wWuality Control Group is assizned a special 
investisation or project, {juality Control versonnel will research 
the protlem to the extent necessary to assure that all of the 
pertinent facts are exposed. \ihere it is apparent that corrective 
action is required cognizant supervision is advised. 

Any corrective action taken during the investigation to 
correct the problem and/or corrective actions pendins, will become 
part of the report. The report will outline the problem; findings 
@urins the investigation; corrective actions put into effect; 
corrective actions pending; and the recommendations of the 
investigator. 
neports 


Part F. Custoner Discrepanc 





Custoner Discrepancy reports include the miscellaneous 
information concerning the quality and reliability of products 
produced by O&R Departments. ‘iney consist of sUAER Messages, 
direct communications with operating activities, information fron 
Such publications as: accident Aeports; Flight Landing Incident 
or Ground Accident Report (FLIGA); and Reliacility Digests. 

These reports provide Overhaul and Repair Departments 


with valuable information on the over-all relianility of 
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65 
finished products when operatins under actual service conditions. 
The effectiveness of the Overhaul and Nepair Departments’ quality 
Control Program can be measured Ly the frequency and content 
of these reports. 
Hach report should be investigated in accordance with 
its apparent urgency and importance, and precautionary or 


corrective measures initiated as necessary, 
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APPERDIX ¢c 
FEIGENBAUM'S PRINGIPLES Of QUALIYY contro 


A series of "principles" has bexun to simmer out of 
industry's experience with Modern Guality Control, 
An interpretation of these principles is presented below, 
It 1s offered as a summary of the administrative point of view 
toward quality control. It may also be used as a list of 
operatins rules for organizing quality-control prozrams. 
1. Quality control may be defined as 
An effective system for coordinating the 
quality maintenance and guality improvement 
efforts of the various groups in an 
organization so as to enable production at 
the most economical levels whick allow for 
full customer satisfaction. 
2. In the phrase "quality control" the world quality does 
not have the popular meanins of “best" in any absolute sense. 
It means “best for certain customer conditions." ‘These conditions 
are (a) the actual tise and (b) the selling price of the product. 
Product quality cannot be thought of apart from product cost. 


3. In the phrase "quality control" the word control 


represents a manazement tool with four steps: 





larmana V. Felgenbaum, wuality control-Principles, Practice 
and Administration, (New York: McGraw-Hill Book Company, Inc., 
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67 
a, wetting quality standards. 
b. Appraising conformance to these standards. 
ec. wctinz: when the standards are exceeded. 
dad. Plannins for improvements in the standards. 

4, several of the quality-control methods have been 
carried on in imd@ustry for many years. \hat are new in the 
modern approach to quality control are integration of these 
often uncoordinated activities into an over-all administrative 
program for a factory and the addition to the time-tested methods 
used of a few new technigues which have been found useful in 
dealing with and thinkin, about the increased emphesis upon 
precision in manufactured parts. 

5. Modern Quality Control is an aid to, not a substitute 
for, the good engineering desisns, good manufacturing methods, 
and conscientious inspection activity that have always been re- 
quired for the production of high-quality articles. 

6. The fundamentals of quality cortrol are basic to any 
manufacturin,s process, and the tools have been and can be used 
in industries rangin:s from radios, electric motors, and turbines 
to bakery, drugs, and brewery products. Althoush the approach is 
Somewhat different if the production is job shop rather than 
large quantity, or small components rather than large apparatus, 
the same fundamentals still obtain. This difference in approach 
can be readily summarized: In mass-production manufacturing, 
they are a matter of controlling the process. 

7. the details for each quality-control program must be 


tailored to fit the needs of individual plants. 
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8, The core of the quality-control approach is control 
of product quality during the process of design and manufacture 
So as to prevent poor quality rather than to correct poor quality 
after an article has been produced. 

9. Benefits often resulting from Modern wuality Control 
programs are improvements in product quality and design, reductions 
in operating costs and losses, improvement in employee morale, 
and reduction of production-line bottlenecks. sy-product benefits 
are improved inspection methods, sounder settins of time standards 
for labor, definite sciedules for preventive maintenance, the 
availability of powerful data for use in company advertisins, 
and the furnishins of 2a factual basis for cost-accountinz standards 
for scrap, rework, and inspection. 

10. Cost reductions are possible results of quality control 
for two reasons. (a) Many of the "costs of quality" result 
From expenditures to correct mistakes or to police them. (b) In- 
dustry has often Jacked quality standards. It has therefore 
unrealistically tilted the scales in the balance between the 
cost of quality in a product and the service that the product 
is to render. 
ll. Presenteday factors affecting industrial product 
quality have develoved around two major trends: 
a. Toward customer demands for greater 
precision in the articles they 
purchase -- a technolosical matter. 
b. Toward the wide distribution of re- 
sponsicility for oroduct quality among 


a number of line, staff, and functional 
groups in contrast to the previous era, 
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69 
when this responsibility was largely in 
the hands of the factory foreman; and 
toward the substitution of green operators 
in once-stable work sroupsS--a matter of 
human relations. 
12. These two trends (see paragraph 11) can be handled 
by Modern Quality Control so that 
a, Greater precision, involving more 
frequent and more accurate quality 
measurements, mav be treated by practi- 
cal common-sense use of the "science 
of measurements" - statistics. 
b. Greater distribution of responsicility 
for quality may be treated oy new 
methods of organizing for ouality 
control. 
i5. Une Tactors affecting product quality may be divided 
into two major groupings: (a) the technological, that is, 
machines, materials, and processes; (b) the human, that is, 
operators, foremen, anc other factory personnel. Of these two 
factors, the human is of the greater importance by far. Quality 
control is primarily, therefore, a matter of human relations. 
14. qwuality control enters into ali phases of the indus- 
trial production process, starting with the customer's specifi- 
cation and the sale to him on throush desisn engineering and 
assemoly and endins, with the shipment of the product to a customer 
who is satisfied with it. 
15. Effective control over the factors affecting product 
quality demands controls at all important stages of the production 


process. These controls may be termed the jobs of quality 


control, and they fall into four natural classifications: 
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70 
a. New-Gesizn control. 
b. Incominze-material control. 
GC. Bmoduect contred, 
d. special process studies, 

16. New-design control involves the establishment and 
specification of the desirable cost-quality sand performance-quality 
standards for the product, including the elimination or location 
of possible sources of manufacturing troubles before the start 
ot fermal production. 

L7. Incoming-naterial control involves the receiving and 
stocking, at the most economical levels of quality, of only those 
parts the quality of which conforms to the epecification 
requirements, 

18. Product control involves the control of products at 
the source of production, so that departures from the quality 
specification can be corrected cvefore defective products are 
manufactured, 

19. Special process studies involve investigations and 
tests to locate the causes of defective products and to determine 
the possicility of improving auality characteristics, 

20. Statistics are used in an overeall quality-control 
program whenever and wnerever they may be useful, but statistics 
are only one part of the over-all administrative quality-control 
pattern, they are not the pattern itself. The four statistical 
tools that have come to be used in quality-control activities are 

a. Frecuency distributions. 


Rb, GCortrel charts, 
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Cc. Sampling tables. 
ad. special methods. 

The point of view represented by these statistical 
methods has, however, had a profound effect upon the entire area 
of Modern Quality Control. 

21. The statistical point of view in Modern Quality Control 
resolves essentially into this. Variation in product quality 
must be constantly studied -- within batches of product, on 
processinz equipments, octween different lots of the same articie, 
on critie@al quality cnaracteristics and standards. This variation 
may best be studied cy tke analysis of samples selected from the 
lots of product or from units produced by the processing 
eqipments. 

22. hn important feature of Modern Juelity vontrol is its 
positive effect in stimulatiny, and in bcuildin, up operator ree 
eponsibility for anid interest in product quality. 

23. Necessary to the success of quality control in a 
plant is the very intangible but extremely limportant spirit of 
“quality-mindedness," extendin: from top manisenent right to the 
men and women at the bench. 

24, vinatéever may be new about the Modern wuality Control 
program for 3 plant must be sold to the entire pliant organiza~ 
tion s0 as to obtain its willing acceptance and cooperation. 
Participation by many members of the factory organization in 
developing details of the quality-control program is very 


desirable. 
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25. A plant quality-control program must have the complete 
support of top management. with lukewarm manayement support, 
no amount of selling to the rest of the organization can be 
genuinely effective. 

26. Manazement must recoznize at the outset of its Modern 
quality Control program that the tool is not a temporary coste 
| reduction project. Only when the inefficiencies represented cy 
the cost reductions are out of the way can the quality-control 
program take over its long-range role of the manazement control 
over quality. 

27. Organizationewise, quality control is manazement's 
tool for delegating authority and responsicility for product 
guality, thus relieving itself of unncessary detail, yet retaining 
for itself the means of assuring that oquality results will be 
Satisfactory. The type or organization required to implement 
this program is a staff group reporting directly to top 
management. 

28. Fromithe human relations point of view, the quality- 
control organization is both 

a. A "channel of communication" for product- 
quality information among all concerned 
employees and sroups. 

b. A “means of participation" in the 
over-all plant quality-control program 
by these employees and groups. 

The quality-control organization is a means of breaking 
down the attitude sometimes held by factory operators and 


functional specialists that "our quality responsibility is so 
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sm@2lla part of the whole that we're really not a part of the 
plant quality-control program or important to it." 

29. The duty of the quality-control staff is that of 
actin; in an advisory and a control capacity. It usually does 
not have any responsibility for the actual quality-control 
activities, which are carried on by groups such as Engineering 
and Manufacturing, 

30. Modern Quality Control programs should be allowed 
to develop gradually within a given plant. It is often found 
wise to select one or two troublesome quality problems, to 
achieve successful results in attacking them, and to allow the 


quality-control program to grow step by step in this fashion. 
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